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squamotympanic ﬁssure and the lateral rim of the articular fossa on the
corrected coronal views, resulting nine imaginary sections on the entire
condylar surface; antero-medial (AM), antero-central (AC), antero-lateral
(AL), centri-medial (CM), centri-central (CC), centri-lateral (CL), postero-
medial (PM), postero-central (PC), and postero-lateral (PL) surface. The
occurring patterns of OA were determined based on the distribution
of sections involved by OA changes and analyzed by hierarchical cluster
analysis. Craniomandibular index (CMI), subjective pain, subjective noise,
objective clicking, objective crepitus, myofascial pain, painless mouth
opening range, and maximum mouth opening range were compared
among clusters by chi-square test and ANOVA.
Results: OA changes were observed the most frequently on AC (63.5%)
followed by AM (57.5%), CC (47.6%), AL (43.3%), and CL (43.3%) in the right
TMJ and AC (61.3%) followed by CC (48.9%), AM (47.7%), and AL (42.6%) in
the left TMJ. Based on the hieracical cluster analysis, the patterns of OA
changes were classiﬁed into 6 clusters in each side of the joint. Although
the differences of CMI (P = 0.046 for the right TMJ and P=0.031 for the
left TMJ) and mean age (P = 0.022 for the right TMJ and P< 0.001 for the
left TMJ) among clusters were turned out to be signiﬁcant by ANOVA,
the Bonfferoni test, a post hoc test, demonstrated that the difference of
CMI was signiﬁcant in just one pair of clusters of the right TMJ and no
pair of clusters of the left TMJ and that the difference of mean age was
signiﬁcant in no pair of clusters of the right TMJ and just one pair of
clusters of the left TMJ. Gender difference among clusters was observed
only in the left TMJ. No other clinical variable was different among
clusters.
Conclusions: OA changes were more likely to occur on the anterior
and central surface of the mandibular condyle in both side of the TMJ.
Occurring patterns clustered by hierachical cluster analysis based on the
distribution and extent of OA changes were not likely to be related to
the clinical signs and symptoms.
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Purpose: Bone scan (BS) has been used to assess knee osteoarthritis (OA)
and its grading system has been used to reﬂect alterations of advanced
knee cartilage in OA patients. We hypothesized that BS can detect the
early changes of subchondral bone which are accompanied with the
earliest cartilage change in OA, thus can be an early diagnostic marker
for OA. The study was prospectively designed to ﬁnd out the meaning of
the uptake in BS by comparing it with the histologic ﬁnding of cartilage
and subchondral bone.
Methods: Human osteochondral specimens (n =106) from 32 patients
with total knee replacement (TKR) were taken with a patient consent
and IRB approval after all patients were preoperatively examined
with 99mTc-methylene diphosphonate (MDP) BS. The intensity of
MDP isotope uptakes was graded from 0 to 3 (0, normal; 1, mild;
2, moderate; and 3, severe) in a blind manner by 3 experts in nuclear
medicine. Mineralization of subchondral bone was determined by mean
values and standard deviations of Hounsﬁeld Units (HU, CT number)
using a Multidetector Computed Tomography (MDCT). The volume of
subchondral bone plate and trabecular bone using uCT. The histological
grading of cartilage based on OARSI systemwas performed using cartilage
sections stained with hematoxylin & eosin (H&E) and Safranin-O.
Correlations between the BS scores, and OARSI scores were statistically
analyzed.
Results: Positive predictive value (%) of BS grade system for OA
diagnosis was calculated as 92.2%, and the sensitivity and speciﬁcity
were calculated as 78.9% and 62.5% from the binary classiﬁcation task,
respectively (Table 1). The OARSI score for BS grade 0, 1, 2 and 3
were 1.28±1.27, 1.95±1.52, 3.22±1.19 and 4.72±1.31 points, respectively.
The OARSI score increased along with the BS grade and they showed
signiﬁcant correlation (r = 0.70, P < 0.01). There were also signiﬁcant
positive correlations between the bone scan score, OARSI score and
subchondral MDCT HU (P < 0.01).
Conclusions: We found statistically signiﬁcant correlations among the
bone scan score, subchondral bone MDCT HU, subchondral bone volume
in uCT and OARSI score for the joints of OA patients. The BS grading
system showed signiﬁcant correlation with OARSI score with the high
positive predictive value of 92.2%. The BS grading system can be a
valuable tool for diagnosis and clinical research in the evaluation of knee
joint OA.
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Purpose: Outcomes of meniscus surgery are assessed with standardized
questionnaires about symptoms and knee function. Patients often alter
their activities or develop compensatory mechanisms for their injury,
so self-report data may not accurately reﬂect the underlying functional
status of the knee joint. Therefore, we developed a standardized set
of objective measures of knee function and assessed its reproducibility
among patients with meniscus cartilage injury.
Methods: We selected eight activities that require knee movements
essential for everyday living: active range of motion (ROM), sit-to-
stand, stair ascent, stair descent, step-ups, step-downs, star lunges,
and 6-minute treadmill travel. Fifty patients diagnosed with isolated
meniscus tears performed the set of activities on two preoperative visits,
one week apart. Objective measures included degrees of ROM, number
of repetitions completed in a given time period, time to ascend/descend
a ﬂight of stairs, and distance traveled on the treadmill. Spearman
rank correlations were computed as a measure of agreement between
each knee function assessment. Wilcoxon rand sum tests were used to
compare mean differences in performance of each assessment.
Results: Patients were on average 44.7 years of age (range 18–80)
with mean BMI of 27.8±6.4 kg/m2 and 36% were female. The repeat
measures were all highly correlated with the ﬁrst measure. However,
the magnitude of the correlation coefﬁcients varied. Correlations of 0.7
were observed for active ROM, sit-to-stand, stair ascent, stair descent,
step-ups and step-downs. Correlations were higher for star lunges (0.8)
and treadmill travel (0.9). Patients tended to perform better on the
second test, but the magnitude of differences were small. For example,
the average absolute differences were 2.8°±7.3° (p = 0.01) for active ROM
and 2±3.3 (p < 0.001) repetitions during the 60 second sit-to-stand test.
For stepping tasks and star lunges, the average difference was less than 1
repetition and for treadmill test there was no difference in miles traveled
(p =0.23).
Conclusions: These performance based knee function measures
demonstrated good reliability among patients with isolated meniscal
tears. Patients tended to perform better on the repeat assessment,
suggesting the possibility of a modest learning effect. However, the
differences diminished as the complexity of the task increased. Knee
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function tests may be useful for monitoring outcomes of patients with
meniscal cartilage injury and potentially for determining therapeutic
efﬁcacy.
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Purpose: Fears and beliefs have been shown to be important prognostic
factors for low back pain patients but are usually not recorded in OA. We
aimed to develop a questionnaire assessing fears and beliefs of patients
regarding knee OA.
Methods: To generate items of the pre-questionnaire, the extensive
document reporting a qualitative analysis of interviews with 81 patients
with knee OA was sent to 10 experts and a Delphi procedure was
adopted. A forward-backward translation technique was used to provide
an English version of the pre-questionnaire. Eighty physicians (64 general
practitioners, 16 rheumatologists) recruited 566 patients with knee OA to
test the pre-questionnaire. An item reduction was performed according
to metric properties of each item (ﬂoor and ceiling effects, percentage
of missing answers, correlations with other items). Reliability of the
questionnaire was tested by use of Chronbach a coefﬁcient. Construct
validity was tested by use of divergent validity, and exploratory and
conﬁrmatory factor analyses.
Results: In total, 137 items were extracted from the analysis of the
qualitative study and three Delphi rounds were needed to obtain
consensus on a 25-items pre-questionnaire assessing fears and beliefs of
patients regarding knee OA. Consensuses were easily found for English
and French versions of the pre-questionnaire. Files of 524 patients were
available for analysis and the item reduction process leaded to an 11-item
questionnaire (range 0–99). Chronbach coefﬁcient was 0.85 (95% CI 0.83–
0.87). Divergent validity was observed with knee pain score (r = 0.38),
WOMAC function score (r = 0.52), and physical and mental scores of
the SF-12 (r = 0.36 and 0.38, respectively). Exploratory factor analysis
extracted 4 main factors with Eigen values of 6.51, 2.19, 1.60, and 1.37
explaining 45% of the variance. Each factor was easily characterized,
factor 1 (3-items) representing fears and beliefs about daily living
activities, factor 2 (4-items) fears and beliefs about physicians, factor
3 (2-items) fears and beliefs about the disease, and factor 4 (2-items)
fears and beliefs about sports and leisure activities. Conﬁrmatory factor
analyses conﬁrmed that intra-factor correlations were higher than inter
factors ones.
Conclusions: We propose a new 11-items questionnaire assessing
patients’ fears and beliefs concerning knee OA with good content
and construct validities. Test–retest reliability and sensitivity to change
should now be tested before clinical use.
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and Rehabilitation), Amsterdam, Netherlands; 2VU Univ. Med. Ctr.,
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Purpose: Patients with osteoartrhitis (OA) tend to avoid activities, in
order to avoid pain. Pain-related avoidance of activities is hypothesized
to lead to muscle weakness and thereby activity limitations. In addition,
negative affect (e.g. low vitality, depression) is thought to strengthen the
tendency to avoid activities (see Figure). The aim of the present study
was to assess the validity of this ‘avoidance model’ in patients with early
symptomatic knee OA.
Methods: Data of 151 participants with early symptomatic knee OA
were used in this cross-sectional study. The associations between pain,
negative affect, avoidance, muscle strength and activity limitations
were modeled (linear regression), using path analysis. Mediation of the
relationship between pain and muscle weakness by avoidance was tested
using bootstrapping. Mediation of the relationship between avoidance
and activity limitations by muscle weakness was also tested. Moderation
of the association between pain and avoidance by negative affect was
tested using interaction terms.
Results: Higher pain and lower vitality were associated with muscle
weakness via avoidance of activities (mediation by avoidance). Avoidance
of activities was associated with a higher degree of activity limitations
via muscle weakness (mediation by muscle weakness). Pain, negative
affect, avoidance, muscle weakness and activity limitations were also
directly associated with each other.
Conclusions: The avoidance model seems to offer a valid explanation of
the associations between pain, lower vitality, avoidance of activities,
muscle weakness and activity limitations in patients with early
symptomatic knee OA. Further conﬁrmation in a longitudinal study is
required.
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Purpose: Reduced range of joint motion (ROM) is supposed to be a
characteristic feature of osteoarthritis (OA). Because little is known about
determinants of ROM, the objective of the present study was to establish
the association between demographic, articular, and clinical factors and
ROM in patients with early knee and/or hip OA.
Methods: Baseline data of participants of the Cohort Hip and Cohort Knee
(CHECK) study with early OA of the knee and/or hip were used in this
cross-sectional study. Separate analyses were performed for participants
with knee (n =497) and participants with hip (n =344) symptoms.
Active knee ﬂexion, and hip internal rotation, external rotation, ﬂexion,
adduction and abduction were assessed using a goniometer. Participants
underwent a standardized physical and radiographic examination,
and completed a questionnaire. Univariable and multivariable linear
regression analyses were performed to establish the association between
ROM and demographic (i.e. age, gender, body mass index (BMI)), articular
(i.e. osteophytosis, joint space narrowing), and clinical (i.e. pain, swelling,
stiffness) factors.
Results: Lower knee ROM was found to be associated with osteophytosis,
bony enlargement of the knee joint, crepitus, pain and higher BMI.
Lower hip ROM was found to be associated with joint space narrowing,
osteophytosis, ﬂattening of the femoral head, femoral buttressing, pain,
morning stiffness, male gender and higher BMI.
Conclusions: Features of articular degeneration are associated with
lower knee ROM and lower hip ROM in patients with early OA. Pain,
stiffness, higher BMI and male gender are associated with lower ROM as
well.
